Photoelectric observations in the Vilnius seven-color photometric system of 36 stars in the magnitude range 3.6< V<10.7 in the open cluster around the star o Velorum are presented. Photometric spectral and luminosity classes are determined for each star from which the mean distance modulus of the cluster is found to be 5.94±0.02 mag and the mean color excess Ey~v = 0.00±0.02 mag. The membership of the cluster stars is discussed.
INTRODUCTION
In conjunction with an observational program to establish a southern hemisphere network of standard stars in the seven-color Vilnius photometric system (Dodd, Forbes, Sullivan & Zdanavicius 1996) , a photoelectric study of selected star clusters was begun. This paper describes the reduction, analysis and interpretation of observations of the cluster known as Omicron Velorum, after the bright star near the cluster center. It is also known as IC2391 or C0838-528. The star o Vel is located at «(2000) = 8 h 40 m 18 s ; ¿(2000) = -52°55.3'.
A full review of previously published literature on the cluster is given by . The main characteristics of the cluster are given in Table 1 . 
PHOTOMETRIC OBSERVATIONS
Observations of the stars in and around the cluster, shown and numbered by Lynga's (1959) Cephei-type variable, spectroscopic binary. Its spectral class is B3 IV, V magnitude range 3.56-3.67 mag and B-V = -0.18.
A thermo-electrically cooled EMI 9558 photomultiplier operating at 1700 V was used. It has a trialkali S20 photocathode with a QE exceeding 10% from 300 nm to 650 nm. A discriminator/amplifier drives a pulse counter with the integrated count being logged by a computer (initially a PET microcomputer and more recently an IBM PC 386 clone).
The filter set, supplied by the Institute of Theoretical Physics and Astronomy (Vilnius), closely matches that used for the standard system (Forbes, Dodd & Sullivan 1993) . The diameter of the most commonly used aperture was 32 arcsec. The form of observing follows that described by Straizys (1992) , with the extinction and control stars being observed in addition to the cluster stars. The normal filter observing sequence was: UPXYZVS for the star, check star centering, again UPXYZVS for the star and UPXYZVS for the sky, though for faint stars the sky was measured both before and after the star. Integration times for the PXYZV filters ranged from 5 s for stars brighter than V = 7 mag to 40 s for the faintest stars. For the U and S filters the integration time was twice as long. Each integration was repeated three times per filter. Detailed descriptions of the reduction methods used (Bouguer and Nikonov) are given in Forbes et al. (1993) and Zdanavicius, Dodd, Forbes & Sullivan (1995) .
A total of 36 stars was observed at least twice in the cluster. The mean magnitudes and colors derived and are listed in Table 2 . The standard deviations about the mean values are~0.01 mag for the stars down to 9.5 mag and ~0.02 mag for fainter stars.
At the precision level of this study (±0.02 mag for a single observation) none of the observed stars was found to be variable. As a further check, the standard deviation of the mean for each star was compared with the expected deviation for a star with n observations using the inequality given by :
No stars were found to be variable using this criterion.
The Vilnius V magnitudes compare well with the broad-band V magnitudes found in the literature (see Table 1 ), some 50% agree within ±0.01 mag and ~90 % within ±0.02 mag.
SPECTRAL AND LUMINOSITY CLASSES
The spectral and luminosity classes of each star were derived in three ways: the Vilnius stellar box method, Q vs. spectra' diagrams and Q, Q-diagrams, respectively (Straizys 1992) , using the variations given by . The average results are listed in Table 3 . These spectral types were compared with previously published values. Some 55% agree within ±1 spectral subclass and all agree within ±3 spectral subclasses. Three stars have been classified for the first time: No. 37 (G2 V), No. 40 (Gl V) and No. 41 (B6 V). Table 2 . Mean magnitudes and color indices for the stars in the Omicron Velorum cluster, n is the number of independent observations. Star 1.
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REDDENING AND DISTANCE MODULUS
Using the average spectral type from Table 3 , the mean reddening and distance modulus for the cluster were found as follows: (1) using the spectral type and luminosity class for each star the intrinsic magnitude Vo and color index (F-V)o were obtained from Appendix I and Table 73 in Straizys (1992) ; (2) the color excess was calculated for each star from the apparent and intrinsic colors: Ey-v = (^-V^F-V^o; (3) the distance modulus VQ -My -V -My -REy-v for each star was calculated using the extinction to color excess ratio (R) from Table 74 in Straizys (1992) ; the distance r in parsecs is then found by the equation R _ 10(VO-MV+5)/5; (4) the mean distance to the cluster < r> and the mean distance modulus <VQ-MV> were then determined for all probable cluster members; (5) the absolute magnitude My was then re-calculated for each star: My = Vo -(Vo -My); (6) this new value of absolute magnitude My was used then to find a new value of the intrinsic color index (F-V)o from Table 73 in Straizys (1992) ; (7) after that we return back to step (2) and repeat the calculations until the iterated mean distance modulus converges.
Following this procedure, we obtain the mean distance modulus of the cluster as 5.94±0.02 mag and the mean color excess Ey-v as 0.00±0.02 mag. This corresponds to a distance of 154 pc, exactly in accordance to the mean value of Table 1. Assuming the cluster to be spherical, its measured angular diameter of 45' at the determined mean distance would lead to an expected variation of the distance modulus about the mean value by ±0.03 mag. Thus it seems reasonable to assume that the entire spread in values is due to the difference in distance moduli of individual cluster stars rather than to interstellar reddening along the line of sight to the cluster.
CLUSTER MEMBERSHIP
Once the cluster's distance modulus and color excess are determined, the distances and color excesses of individual stars can be used to decide on the star's cluster membership. A histogram of distance moduli for zero color excess was examined. Stars which lay outside the main distribution were considered as non-members and stars in the tails of the distribution were considered as "maybe" members. The results are listed in Table 4 .
The first column gives the star number in the Lynga (1959) catalogue, the second column gives the cluster membership based on the distance modulus and color excesses from the photometry and the third column lists the average memberships from the literature. Only two stars show complete disagreement: No. 37, for which the non-membership was assessed from the radial velocity and proper motion studies, and No. 17, for which one of three authors in the literature considers a positive membership. 
CONCLUSIONS
This study of open cluster Omicron Velorum using seven-color Vilnius photometry gives new values for distance, reddening and membership which agree well with data obtained earlier using the U,B, V and the Stromgren medium-band photometry. A distance modulus of 5.94±0.02 and a mean color excess of 0.00±0.02 are found. Photometric membership obtained in this paper and the literature data agree within ~80%.
ACKNOWLEDGMENTS. We wish to thank the University of Canterbury for the generous allocation of telescope time at the 
